ABSTRACT. A 4-year-old beagle had intermittent vomiting and weight loss for 1 month. On plain radiography, an approximately 3.5-cm, radiopaque, linear foreign body was identified in the region of the liver. On ultrasonography, a hyperechoic linear structure with reverberation was identified in the left lobe or quadrate lobe. On computed tomography(CT), a thin hyperattenuating material consistent with a metallic foreign body was identified just medial to the gall bladder. Removal of the foreign body was performed without complications. We present a rare case in which a metallic foreign body was embedded in the liver asymptomatically and found incidentally during a clinical examination performed to ascertain the cause of clinical signs.
Foreign body migration represents a sufficiently documented entity in veterinary and human literature. In the dog, migrating foreign bodies involve grass awns, wood fragments, wooden skewers, needles and toothpicks, and these foreign bodies migrate to multiple body regions including the eyes, vertebrae, urinary tract and abdominal and thoracic cavities, resulting in various clinical syndromes [1, 5-8, 11, 12, 19] .
A 4-year-old, 9.3-kg, male beagle with no previous history of related medical problems or surgery was presented to Gyeongsang National University Veterinary Teaching Hospital with a 1-month history of intermittent vomiting and weight loss (about 3 kg). There was also a 3-day history of anorexia and lethargy. All vaccinations were completed, and the dog was kept outdoors. There was a history of eating expired diet, and the clinical signs had developed since then.
On physical examination, the dog's temperature, pulse, respiratory rate and capillary refill time were normal. Mild dehydration was indicated. The dog had a lean body condition, but its abdomen was not painful upon palpation. Parasitic infection could be ruled out on fecal examination. Its CBC revealed leukocytosis (20.1 × 10 unremarkable. Abnormalities in its serum biochemistry profile included hypoalbuminemia (1.5 g/dl, normal range: 2.5-4.4) and hypokalemia (2.9 mEq/l, normal range: 3.7-5.8).
Thoracic plain radiography was negative for any abnormalities. However, abdominal plain radiography revealed poor abdominal detail because of the dog's emaciated body condition. In addition, an approximately 3.5-cm, radiopaque, linear foreign body was identified in the region of the liver (Fig. 1) .
On ultrasonographic images, a hyperechoic linear structure with a reverberation artifact was identified in the liver (Fig. 2) . Abdominal non-contrast CT images revealed a thin hyperattenuating material with a high contrast artifact just medial to the gall bladder, and this site was considered to be the quadrate lobe (Fig. 3) . Hepatic lesions such as abscess, hematoma, necrosis and gall bladder rupture were not identified around the foreign body on ultrasonographic images nor CT images. The other abdominal organs were unremarkable, including the kidneys, spleen, adrenal glands, small intestine, pancreas and urinary bladder.
Symptomatic therapy for vomiting was performed. The owner was told to cease feeding expired diet and was recommended to have the dog rechecked regularly before clinical signs associated with hepatic foreign body develop. The dog made a full recovery, with no recurrence of the clinical signs by 1 month post-diagnosis. However, due to the possibility of gall bladder rupture, laparotomy was performed, and adhesion was found between the gall bladder wall and medial aspect of the quadrate lobe (Fig. 4A) . After dividing the space between the gall bladder wall and medial aspect of the quadrate lobe, the tip of the metallic foreign body was palpated. The metallic foreign body was extracted from the liver by pressing the surface of the liver with mosquito forceps (Fig. 4B) . No bleeding or other complications occurred after extraction of the metallic foreign body. The post-operative course was uneventful, and the dog was discharged one week later. Approximately 3 months after discharge, CBC, serum-biochemistry and ultrasound were performed, and all results were normal.
In humans, approximately 80-90% of ingested foreign bodies entering the stomach pass uneventfully through the gastrointestinal tract within a week without being discovered [3, 9, 13, 16] . However, an ingested foreign body may cause hemorrhage, perforation or obstruction. Gastrointes-tinal perforation has been reported in less than 1% of patients with long, thin and sharp foreign bodies, such as chicken and fish bones, toothpicks and needles, pens, toothbrushes and dental plates [3, 10, 16] . Forty-six cases of foreign bodies penetrating the liver have been reported worldwide, and hepatic abscess developed in all of the cases. In these previous reports, the foreign bodies included fish bones, chicken bones, needles or toothpicks and pens or dental plates, and the principal origin of migration to the liver was the duodenum or stomach [16] . In the present case, although the type of foreign body in the liver was not ascertained accurately, wire was suspected strongly based on its appearance, and the site of perforation was unknown.
We believed that the principal origin of migration to the liver was the pyloric area, considering the position of the foreign body in the liver. This patient represents a unique case of asymptomatic metallic foreign body migration into the liver.
In the present case, vomiting and weight loss were the chief complaints, and these clinical signs were not specific. As the cause of the clinical signs in this case, the possibility of dietary indiscretion rather than foreign body in the liver was high because, as mentioned previously, no hepatic abnormality was observed on clinical examinations including physical examination, blood screen tests, ultrasound and CT scan. In addition, the dog recovered by changing its diet without specific medical treatment. A migrating foreign body remains asymptomatic for a long time if there are no features of infection or abscess formation [3, 10, 16] .
In the present case, hypoalbuminemia was identified. Although the cause of hypoalbuminemia was not certain, we believe that it was associated with malnutrition or malabsorption due to a dietary indiscretion.
In diagnosis of an ingested foreign body, methods of foreign body detection include radiography, ultrasound, CT, MRI, upper gastrointestinal tract endoscopy, colonoscopy and laparotomy [2, 10, 16] . Radiopaque foreign body may be identified with plain abdominal radiography. However, although a foreign body has bony opacity, plain radiography can be ambiguous because of the masking effect of the soft tissue mass, fluid collection around the penetrated bone and the absence of free gas in the abdomen [4] . In addition, as individual liver lobes cannot be discriminated generally on plain radiographs, it is difficult to accurately localize a foreign body embedded in the liver [14] . In the present case, the foreign body was well detected on plain radiography because of its metallic opacity. Ultrasound and CT provide This metallic foreign body could not be identified on the ventrodorsal radiograph (B) because it was superimposed over vertebrae. In addition, a uniform, homogeneous, soft tissue opacity was identified throughout the abdomen. much information associated with the foreign body. Abnormalities of the gall bladder, hepatic parenchyma, bile ducts and hepatic vessels can be identified, and radiolucent foreign bodies can be detected on ultrasound and CT [2, 12, 15, 16] . The reflective quality of a foreign body on ultrasonography is determined based on its acoustic impedance, which varies with physical density [12, 17] . Metallic foreign bodies produce echogenicity with posterior reverberation [17, 18] . In the present case, the foreign body was identified as a hyperechoic linear structure with reverberation corresponding to a metallic foreign body. In humans, hepatic abscess is found as a secondary finding of hepatic foreign body in most cases. However, in the present case, there were no hepatic pathologic changes associated with the foreign body, including gall bladder rupture, hematoma, abscess and necrosis, on ultrasonographic and CT images. In addition, CT scans are essential in confirming the accurate location of a foreign body embedded in the liver [3] . In the present case, we are able to recognize the foreign body's accurate location easily on CT images. We were also able to find some artifacts made by metallic foreign material or contrast media. Although there has been one case of antibiotic therapy only [2] , the recommended treatment is exploratory laparotomy to drain the hepatic abscess and eliminate the foreign body if a hepatic abscess secondary to a hepatic foreign body is detected [3, 9, 10, 16] . Despite the benign evolution, the hepatic foreign body in the present case was considered a potentially risk factor for gall bladder rupture or abscess formation because of its location, and it was therefore removed as fast as possible. with a metallic foreign body just medial to the gall bladder, and no hepatic parenchymal lesion is apparent. Fig. 4 . Operative findings reveal adhesion between the gall bladder wall and medial aspect of the quadrate lobe (A). Gross finding of the wire measuring 3.5 cm in length (B).
